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(54) PROJECTION EXPOSURE 

(57)Abstract 

PURPOSE: To provide a light projection exposure wherein 
resolution is higher than of conventional phase shift mask and 
diagonal incident lighting by transferring a pattern containing a 
repetition of long shape in one direction using the exposure light 
linearly polarized in one direction. 

CONSTITUTION: On the upper side of a light source 1, a reflection 
mirror 2 is assigned, so that the light reflected upward is reflected 
downward. On the lower side of the light source 1, a fly-eye lens 3 
is assigned, for the incident light evenly poured on a mask 7. 
Between the fly-eye lens 3 and mask 7, a polarizing plate 4 is 
assigned. On the mask 7, a pattern containing a repetition of long 
configuration in Y direction formed. At that time, polarization 
direction P of the polarizing plate 4 is set in Y direction so that it is 
parallel to the direction of pattern on the mask 7. The light that has 
passed through the pattern of mask 7 generates diffracted light, and 
it is condensed with a projection lens 8, to be focused on a wafer 9. 
At that time, the polarized light incident on the wafer 9 images on 
the wafer 9. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 




http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAAFRaa5rDA406 05/08/15 



09)B*H«WT CJ P) 02) w2t HD 4^ (A) 



^^6 -275493 

(43)SP3B 6^(1994) 9^30B 







F I 




u n i t 91/027 










7 9120— 2K 








F 8102— 2K 








7352-4M 


HO 1 L 


21/ 30 3 1 1 L 




7352-4M 




3 11 W 






»*«co»5 OL (4 8 1) «»K^3R< 




^^5-60593 


C71)*BA 


000005223 










(22) fcB® B 


¥-J$L 5^(1993) 3E 19 B 




















«asjii»ji»m+«K±*Ba*ioi5»» 














(74)ft51A 


#«± mm skews 



(54) [jflH!4)«*a S^S3fe 



(57) 




1 .» « a 

2 ■» £«* 



A - 

7 

8 - «JBU >X 

9 - «5 x/n 



(2) 



^¥6-2 7 5 49 3 



[<t#f*fit3fc©«5B] 

£ r S mflB^tofc*^ * - >tc ASfT*tt#Sl 1 I2«£© 

4 3 33&*§ ( 1 ) t . 

(2, 3) £, 

masts* e.^ vtc^tam^ * - >tcsmr & £ -c©# 
srafti*iWR-rsu«9*** (5) *wrs»#«4E 20 

tS©&!5SS#«®. 

[^©SfcNH&Sagj] 
[000 1 ] 

[0 0 0 2] 

# t > . J-TS TtMB ?titn?>. 
[0 00 3] */c. H 'J ©PSW 

[0 004] 

[0 00 5] (aif->7 H-7^^4>*4AWHSBJW. 



ja-tf^T^S. *fMB©BWtt. fi£*©{4tBf? b^"* 
[0 0 0 6] 

-^isitc»-9-citt«flii*b/cJS3iafe«:fflt>T:K^'i"&. 

[0 00-7] 50 



u>x#<£fflSfts. 

[0008] pspi*#Ai*<&9. 

[0 00 9] * — >©#|aJ i S5 o fcil^Hl^^rS^c^ 
[0010] 

[0 0 1 1 ] 05 (A) B. (ifS^ hv***«ISHJ 
5C^T. 53»©aW«E 2 2 ©*® * D AS?© 

4. BSraHIP© 5 S i O, M^©(4tB 

£2 4#J£s£3ft£. 
[0 0 1 2 ] ftfB~>7 *2 4©J13B. {i*B~>7*©& 

[0013] Ufcii-jt, 
2 1a. 2 1bCOHL."C. fittl^? *©ttC>KJP*iIjS 
L/?C7fc2 1 att. ^<D$>^>ma%MMLtc^t2 
1 b J: <0 ^)^g{itB* ^ ji^t?t^ -S. C cD<t 0 tt3Mt« 

[0014]E5 (B)B. MAI*MW*SiW3"Sfc«f) 

[0015] COBHfcTilflPtctt U «l»*t*l*ft»6 
3t2 1 a. 2 1 b*HHSW-S.'^^**aift^^-C. 

*«2 1 btt. 3t82 1 aibtfit^S 

[0016105 (OB. cOJr^fei^atB^W-rS 
2a«©7fc© z F^cJ;- 3 -c. *©fi«*«ir©J:9«ca<b 



(3) 



i-2 7 549 3 



(.0 0 1 7 ] 05 (D) «. C<D£')t£=F : &>k&Ctc%; 

^©^©^©gB^tcfc^Tra&'S. -e<D!iifi*iS 
4>3t!-£. Lfcii^T, 3fc©5MSfc*iW5. C<D£'> 

[0018)868:. {itBf? h 9<DW&*WRlr 

u - ttz&mi'-? inzmmisxmsi-rz. w«#»2 10 

5 c . 2 6 c fci 2 6 c #ffi#©*K 

2 5 c tc»LT*i£**wafflae**-r4. c©j:5*ifi 

[0019] !9J^±{Cttfll*£i;3-&£fc*Ktt. 2 
■ooym 2 5. 2 6 6£ D/cii>& < 1 4> - 1 <KEHJr % 
2 5 a. 26ai, 1 ^0«f* 2 5 b . 2 6b^I 

[0 0 2 0 ] 2o<D5tl§2 5. 2 6©fc' ^ptcttL 
■C. - l^@ST*04Di^?:#It5. 7^82 6 a 20 
##S2 5 aK»LT*rT4#I8Stt. 16 (A) «ffil 
tcj^-TJ: 5 p-sinfli«t5. - 1 'XMtfi-ytld 

[0 02 1] t'7?P 3H»^©S*He*« 

U>XiCAtfr€>:fc©^«ffiTT&. l>icifi- ? X, IS 

[o o 2 2 ] affi->7 h-7^^tc*5i,irK, $?j£T&Pfl 

□O— #tctt&ffii/7$asjBfi££ft£fci*. ttW*#©tt 30 
tattTfTtl-Cl^. Ltc^-oX. p • s i ne^Ktc^ 
u< fc*#Giec. ± i;fc|||*r##£&a. VXMffitO 
£0 -5. ft & 9 » . t??p*J/^<45S £ A£ < ft 

[0 02 3]i6 (B)«. C©«t^&fiitli'7 

S. 40 
[0 024] iiftisy HvT.^3 2?rM®L/fc^±. j£ 
(«B0 2*jR<k«t«5. ±Kl*!l!l,fcJ:5tc. SitT-SO 

yOfe3 6il^*3 7 3S«£<cj6«tSc*. Cft£2«S 
©:£*g 36, 3 7 £&U U > X 3 3 -Ct8»ffi±CCJ8WT 



[ 0 0 2 5 ] 07tt. MAS*^S3fe*ialf¥TOaJ®~ 
0BS0t?*2>. 07 (A) «. ^Ati^WSjttcfcWS 

3eofi*m»*iwiswKsr. *#u:5x4 i©tcc. so 



r$3*K©wp«*WTSui»)«4 o^iegsns. 

[002 6]*^U>X4 1KA*tUc», HXVW. 
4 0©Pan?:jijtf-5>^©**^^^ 4 2 CCAStf -5.. 
L//c*5r>T. ?^*4 2KAI : fT£3fc4 4l:£, v**4 
2{C*tUTftS0M^-Ct^„ 

[0 02 7] C©J:3tC. ffiKK#LT«(r»fc3fca*BH8 
■S-SHPtcAWrii. 05 (B) KWHy-CRWlyfe. 

isncaKrifctt^-ctias n. mtvuz&m? s o 

4 5©<fe, -1«4 6, l?0«fe4 7 B«C 
7n0fct^{C*Jt>-Ctt. 0 2064 5 £ 1 2tffc4 7 #&#,5 

[00 2 8)7X^4 2_k©«ftHPIH©e » ?P#* 
;?< ft-SfCoft, 0^4 5 i 1 20fc4 7©ft-f^K« 

^SKtt-sfc*). cne>©*?:**-r2>fcfe(c«, A£ 

ftKiP&*W-rSt8:B5t'>X4 3 £fflUS^* s £)&. 
[0029)07 (B)«. S4toAJtM H JeI36©:)fr^ 
?:OT^{C|ftB^-r-2.fcaf>©0ri)-5) o SI3fcU>X4 1. 
•7X?42. aUU>X4 3*S3fel4±KiS5>J3tl-ri» 
-5. *#l'>X4 lfrh-?Zt>4 2±(C. jBUtXCASf-J" 
^©iStT^^Wi^T^K^e, iti. 
v^?4 236»6*rs**. KKU>X4'3©**Hin* 

[ 0 0 3 0 ] f£l5U>X4 3 ©S^HM^ffljfil/fc^ 

, t-rz. cc-c. 

o- s i /sin6,, 
s i n 6 2 =N A/m, 
N A = s i n 0 , 

r**. &4b. NAispap^;. i /m«»/jN*r*s. 

[0 0 3 1 ] C©B$. 

sinfl, =(j • s i nfl, -a- (NA/m) 

[0 032] tt^x.n«. 
0, = s i n" 1 Ca • (NA/m) ] 

[0033] vx^4 2K:AS*-r2>3t^onc-rftS[0, 

■C*-5= C©B$. cr= 1 

[003 4] »AWH8WB*CC*5t>rtt. JCttKfioT 

S. fctx.ll 
0. 4^ cr^ 1 

[0 0 3 5 ] H8tt. mtC<fc^>^^©^l5i H JT 

x©^f^^->* 5 ^§nrt^i-rs. 08 (a) 



(4) 



1fcffi¥-6- 2 7 5 4 9 3 



[0 0 3 6 ] -7*^7©±SCB. ffiWt^S.teJffatZ^ 

[0037]?^ ?7 ZMMLtctk. - 1 ^[sUfr* 1 5 

-5. C(DB#, <I#:frfrB. ^c3KSKSit;frftr£>«D. 10 
- 1 -AMffilt I5tl 'JKM^it 1 6©<I3lG*faB^l/ 
t>„ Otctf-?-C. "?x^9±-C- 1 ^HUJttE 1 5 £ 1 'X 

[0 0 3 8 1118 (B) B. ^>T> F*^-*-^* 
->©#fi£{I3fc:£ft#. SiS^^©^®*©^ 
tjVT. v^i/7tt, i8 (A) JCMLT^BJLfcOil^ 

[0 0 3 9] -7X27 &MMb-C£.ttc- liWUJWfel 20 

5 i i i 6 0f@3fc£ft ». -^-n-en^MWc® 
mtftzti. ^x^9±(cj$MT£:ft©ii3fc:frfa*>. 0tc 

[0 0 4 0 ] 0#><dS86#>&J:5{c\ - 1 tKMVrft 1 5 

i i -jmifTztt i 6 ©sc-r£!g#At < &nB. fl**^ 

EZ£b»fc£2U - 1 -XHtfnfc 1 5 £ 1 *@ffr3£ 1 6 © 
[004 1 ] fcU - 1 'Xmfc% 15il XmVrft 1 6 30 

[0 042] ^WB. C*l6©*glJC*-3£ , 

S/ctfJOTOST'&S. 3tP 1 B. /c<hx.«ifiJfflE;>ktB 
7>7*-C£>5„ 3t?iS 1 ©±WJK:Bj5S4&2#ieE3ft. 
±fflJK38lt0fc#*E»tU TflPJCtlSJW*. 

[0043] ^asi ©TWJJc«77-rr-r u>X3j^e 40 
B3*t.. A8i?2>ft*l%mic-?xi' 7±XimirZ>. ? 

7-fT-<'U>X3i-7Xi7 7©ra1iC. ffl^4*5|gg$ 
[0 044] 7X97 B. fc<tia53t^7Xg©± 

&tg->7##ifttf ^ft-ci^afe©^**. c©*§ 



[0 04 5] v^^7iCB, 0tCfiVf<fc5Kl. Y^foK 

si,^©g 0 is b *^t?A * - istfi&at $ nt u i> . 

,t. ffl#«4*ffl«l/fc:#«. 0Ki^TJ:Mc, Y# 

[0 046] •7X^7±©A^->?:ii3®L/c3ta. 0 
*ofc££D. cn?>0Sr^*«lS:»U>X8{cJ:oT«3fe 
sn. fx^glKl^ts. C©B#. ^x^9±«:A 

/cfe. c4ie.©*B*^cT^ai;. ^x^gjitog 

[ 0 0 4 7 ] B2B. flBfc*flH*fc«lB«fc«:«fc4S« 
Ctffl l > 7c v X 2 ©If > 7' / 1 f - > © J&^T . ' * £ ' < 
Y5jf^KCSt,»v-Y>T> FX-^-X/^-> 

12<b. X^lSj{CSt»-7^>T> F*"<-*^'£'-> 1 
4-C*UaS*TCt>S. CCt, ^'f->12, 14 
B. Eaitf^xStKtcJ&Kl/teS i O, ©tefi^-7^© 

[004 8] JBteS©#Tfcfrtt. K3KjRft= 3 6 5 n 
m ( . NA=0. 5 4, cr = 0 . 5 il/c. £ 

[0 04 9]W. '^">12, 1 4 5r^-r^{41 ; & 
d?©JSJlt**J3 8 8 n mi U/c. -T&fc*>. &tH'> 
7 ^^MM-r^CitC . i6fi3 6 5nmO*«. te 
©{itlM££DS„ 

[00 5 0] ffl^/c^ F F «. afe-ft^^A* 

f5Ci©t^l.SD n aSPF I 1 5-C*S„ S3 (A) 

Sfc. 03 (B) tt. Y^[aJ{CfB[SjUfc3fe€rffll f »-ClJ-> 
^'il/zs 3? - >?:gg7fe L/c U V>X V % -><D S E M^-K 

[ 0 0 5 1 ] -7X?±.-C2 urn (^cwvhT'O. 4 /z 
m) m<Dm3is7 2*V v?4 mnriESL./c/N'^-> 

■teeter. +#ftJB&* s »e>ftTt>&(,>. 

[005 2] CWc^fLt, 13 ( B ) T*^-TY^rfiJ(C 
(USlU/cTfe^mi-^S^tCfct^-CB. Y^|SJ{CSt,vS5r 
-> 1 2©*B+»»*Uri»S. fc/cL. X#[S]K1S 

[0 05 3] 03 (A) (B> ) ©*S**MS£. 



KB. Si5U>X8 35iI2g3n, Afrrs** 1 ?*'^ 50 



(5) 



[0 0 5 4 3 B36T^#^*->^ XJifiKD^Z-l/ 
[ 0 0 5 5 ] E94B. &ftW<Di&<D9mmiC<i:Z>&&n 

[0056] 77>f7-fU>X3(!:^^7WC, 
[0 0 5 7 ] 7 _hG>>* Y*rfiJ«CftlwS 

>->r***ftrL»0S5©»iaiBP*:X*rtiKafe 20 

gif^CiKU:^ Y#fiJ©><*->£WT*"**2 
7*iiifiL/c36«, Y^FfijOffl^rSlSrffioteS StefR 

ffi±&c^ U / 9 ±rsa*w«ns«"r S- 

0 t = s i n" 1 C (0. 4-1 . 0) x (NA/m) 3 
[0 0 5 9 ] J£l±Jltt«ftCiS^r*«58*ttWL/fc*«. 
H4 0*J3E^fcliT. Ui9«5&«*S6itMM*£ 30 

[0 06 0 ] J/c, vX*±lC«B*<D&**^fc^SC* 



- 2 7 5 49 3 

8 

[0 0 6 1 ] 

[01 ] **WO«JB«CC<fc*!5a»S3t*8iWrSte«> 

[0 3] 3£§ttS**^TSEM¥*r*5. 

[04] *»W®fte(D|lttW^J:a«!^**SilBri 

[05] ct^*w«Lrfciiafc^*«wrsfcaboa 

Bg^0T'*So 

[0 6] (ita^? hv^^4S*BJ-rS/cfe(DffBS*I0T' 
[0 7] »A«JHI8B**ttWrSftft:©«tWaia , t?* 
[08] (i*^J:*IS«l6*©**«lirSfc»OlBlB 
[W#©BW§3 

2 ^JSHM 

3 7^Y7-f U>X 

4 «® 

5 IKOfi 

6 ilT^ffi 

7 7X^7 

8 &§JU>X 
9 



[02]- 



12 



f ' 



(6) 



8fBPP6 -2 7 5 49 3 



[0 1] 



[03] 



* * « 





1 - *a 

2 ■» s*ta 

7 - • *7 * 5> 

8 - «tSU>X 

9 •• 




0,4 /un 




[05] 

tt *s * * *'J m c ■* * ft « 

(A) tftflv 7 h £ (B) WXWWW 



[04] 



n tt n 





2 
(C) 



la 2lb 



_P / /if 

21b 21a 23 






(D) 




5 ■ Uf? 0 

6 - 



(7) 



ftfflW- 6-275493 



[H63 




(A) ^K** 




1 *Bff* 16 




(8) 



7 5 49 3 



[ffittlH] ¥fi25*fl 0^278 * IWiEfim) ^51 

mxttimmz) mmm chb 3 3 iMtt6«*5*-rsB©ra»**"c**. 

[MIE*t*HB«3 S3 * 



G0 3F 1/08 D 7369- 2H 

7/20 5 2 1 7316- 2H 



